Introduction
In terms of quantity of information a person registers 80% to 95% of all information visually in the work. Primary role in creating the work environment becomes to ensure optimal conditions of vision and ensure a safe working environment. Visibility must therefore be seen as a precondition for the realization of high quality, safe and reliable operation work.
Designing internal artificial lighting as part of the work or the environment is subject to certain rules, which derive from the nature of the illumination (Klvac, 2008) . Good lighting has an impact on: visual comfort -which contributes to the overall psychological well-being, and indirectly also the quality and productivity of its activities, (Smola, 2003) .
In compliance with all quantitative and qualitative parameters of illumination, we must design a lighting system based on the principles of maximum performance (Silion et al., 1994) . Economize electricity can especially selecting a new generation of lamps, i.e. long life and high efficiency. By lighting systems with a streamlined operation, regulation and management of lighting can also contribute significantly to energy savings.
Light-technical Projects -Methodical Procedure
Project of lighting system is a complex and laborious task that requires not only technical knowledge but also knowledge of architecture, production and physiology of vision. The role of the designer is not only a select type of solution, this task is often complex, may have a research character, leading to the development and manufacture of lighting systems testing, analysis and findings of optimum lighting conditions of employment and area as a whole.
To develop a quality project of lighting system, we shall have in hand construction, technological and health technical drawings illuminate the object and also be familiar with the technology or the purpose of the space. In addition to the quantitative and qualitative parameters of lighting working area or the surrounding area should be well respected lighting system fault-free functions, the possibility of a comfortable handling luminaries and lighting efficiency. (Smola et al., 2005) .
Among In addition to the documents belonging to the set of drawings of implementing the various elements of design drawings, light installations, drawings, complete assembly of nodes and connections of typical components, the contract drawings for the execution of the cost and implementation of the proposed lighting.
Modeling of Light-technical Parameters
In the past there were three basic types of light-technical models ( Currently, in the light-technical modeling applies a different approach, which is based on computer visualization of spatial scenes designed lighting system. In this case, the light-implemented calculations with the given precision without the use of costly physical models (Budak et al., 2006). The computer visualization, whose goal is to see the photo, is often described in detail the model and simulates the propagation of light in space.
Modern visualization programs can reproduce the brightness, color and surface structure of the complex three-dimensional space rather realistic, since in the calculations include inter reflection of light between surfaces in space and in many optical effects arising in the day, an artificial joint or lighting. Simulation methods are based on classical optical, thermodynamic, respectively light-technical models of the spread of radiation.
Simulation Methods
There are two basic methods used in computer simulations luminous environment, namely Monte Carlo method, which does apply technology tracking light beams (ray tracing, this name is used for follow-up of beams, also used the term "ray casting" sending light beam when a beam of light comes from the light source), and radiation (also radiosity). From a physical point of view both methods are similar, the difference lies in algorithmization. The method of monitoring the beam has a very small spot stochastic manner (results of re-calculation may differ slightly). The radiation method of working with larger surfaces deterministically (repeated calculation results are always the same) (Rybar, 2001).
Simulation Monte Carlo Method and the Calculation of Direct and Indirect Lighting
Were initially considered only spectacular reflections of light in a manner subsequently applied probability calculations and other components of illumination. The furnished rooms with surfaces that have different optical properties, with the advantage of the stochastic (probability) light calculation, often referred to as the Monte Carlo method. In general, this method is one of the operational methods of research used for the simulation of technical, economic and social situations (Rybar, 2001 ). The method works with random numbers obtained by e.g. generation computers. There are a number of variants of this method.
Generally, these methods use a large number of random light beams or posted particles bearing energy. Their movement in the area subject to physical laws and to monitor. Accurate calculation could be done if it has been shown to follow the path of each photo, which is of course a number of reasons. However, if accidentally sends a sufficient number of rays (particles), e.g. 50 million, will also correspond to the calculation lighting high demand for accuracy. As the monitors spread of light from the source to the environment, usually talking about the method of monitoring particles (Fig. 1a) .
In terms of computer graphics is ray tracing in the direction of the light source to the observer's eye or camera lens onerous. Quantity rays are "lost" before the eye reaches the observer (Smola et al., 2005) . It is therefore frequently used method of tracing rays (Fig. 1b) when the monitor path of light rays in the direction of the observer to the light source. In this way, the algorithms take into account the particles that are most involved in the lighting of the scene seen observers. In this case, it is place lighting proportionately dependent on the number of particles of light, which it hit, and the density of luminous flux carried by each of these particles.
The method of tracing rays in the direction of the observer sends through each point on the display screen (pixel) virtual beam of light and tested to its intersection with all objects in that space. Finds the nearest intersection, which is a visible place on the stage. Generate additional rays. Towards the light source is a transmitted ray to determine whether a visible place overshadowed some objects. As the surface is shiny object mirror, a mirror reflection of the primary beam. If the surface is transparent, open beams representing the light reflection and refraction by the optical properties of transparent material. As the surface is non-transparent, generating the beams (often more than 100) mimic light reflection from the surface.
In the case where the primary location of the intersection of the beam with a certain object in space illuminate some of the light sources (or a mirror reflection of a certain material), is calculated its lighting respectively brightness. In computer graphics for this lighting uses the term direct lighting unlike total lighting containing the contribution reflected light, which in this field of science called global lighting.
For each secondary beam is to determine the nearest intersection, and the process is repeated until a beam leaves the room or the amount of light (or brightness), which represents the imaginary beam, falls below a selected value. In some algorithms, the beam monitor, until the eye returns to the virtual observer, or are considering only the specified number of reflections. In this way, the model geometry of the space while its synthetic (color) display.
In computer memory to store maps and direct the overall lighting, which is further processed to achieve a smooth transition of Shadows, in order to describe optical phenomena, etc.
Location, type, size, and light-technical properties of light sources and surfaces in space are in the computer simulation of light environment known. With the primary beam is detected, whether the intersection of the individual beams with surfaces, visible light sources. In places illuminated directly calculate their direct lighting, respectively initial brightness. In places that are lighting only part of the light source, a partial obscuration. This issue is addressed in the simulation calculations in different ways. One solution is to send rays of these places at random in the direction of the light source while shielding these rays will be proportional to the degree of shading of the site.
In principle, beam tracing technique solves the following integral equation (1) the energy balance of each nearly all the same on surfaces in space (Rybar, 2001).
where: i -polar angle measured from the surface at normal levels, φ -azimuthally angle surface at normal levels, L e (i r ,φ r ) -its own radiation (as is the area's primary source of radiation) [W.sr
Radiation Methods and Radiation Equation
Although the ray tracing algorithm (raytracing) deflects a perfect record on the mirror reflectivity and modeling undispersional refractonal transparency, but this algorithm has a shortcoming. And while that does not take into account the physical laws of some important visual effects, for example stain shade, the influence of reflection of light from another object. It is due to the fact that raytracing only monitors the final number of rays emanating from the observer's eye. This failure is trying to remove the radiation method. (Chen et al., 1991) Radiation method can be seen as a generalization of methods to monitor the beam. In this method assumes that all surfaces are ideal primary or secondary diffuse light sources (Fig.1c) (Smola, 2003) , or combination of sources. The advantage of this method in terms of visualization, and algorithm development is that the surfaces of lightning calculated independently of the direction to simulated scene (Silion et al., 1994) .
The beginnings of the radiation methods are dated from 1984, mainly by contributing authors M.F.Cohen and P. Greenberg. Since this method is very demanding on the computer begin to enforce in practice until now.
Radiation method (Radiosity method) is based on the principles of the spread of light energy and the energy balance. This method, unlike conventional rendering algorithms, first interaction determines any action in light of the various independent views. Then one or more views is calculated by defining a visible surface interpolation shading.
In the algorithm for shading of the light sources are always considered independently from the surface to light. In contrast, the radiation method allows any surface emit light, ie, all light sources are modeled naturally as an active surface. Consider the distribution environment for the final number of n discrete surfaces (patches), each of which has the final size and emits and reflects light evenly across its surface. Sets therefore consists of surfaces, acting also as light sources and reflective surfaces such as creating a closed system. If we consider each area of the opaque of Lambertian diffuse emitter and reflector, then applies for the area and because of the energy conservation equation (2) , Ei -energy of light radiated from the surface s has the same dimension as the radiation, p i -the reflection coefficient (reflectivity) is the dimensionless area ia, F j-i -configuration dimensionless factor (form-factor), which specifies the energy leaving the surface ja incoming area and taking into account the shape, relative orientation of both areas as well as the presence of any areas that could mislead. The configuration factor takes its values from interval <0.1>, while the fully covered surface takes the value 0, A i , A j -surface levels i and j.
Equation (2) shows that the energy leaving the unit part of the surface is the sum of light emitted by a reflection. Reflected light is calculated by multiplying the reflection coefficient and the amount of incident light. Incident light is on the contrary, the sum of the light leaving the whole area, as part of the light which reaches the receiving unit content area. B j F j-i is the amount of light leaving the unit and content area and the incident on the entire space of A i . It is therefore necessary to multiply the equation of the ratio and / A i for the determination of light, leaving the entire incident and also surface to surface A i . (Cohen et al., 1985) Between configuration factors in the diffuse me-
dium is a simple relationship: By simplifying equation (2) using equation (3) we 
pressed in matrix form (Silion et al., 1994) : Note that must be taken into account the contribution of surface reflected on his own power (which may be hollow, concave). Thus, in general, each term on the diagonal, not necessarily equal the first Equation (6) must be solved for each group of wavelengths of light in the model, since pi and Ei depend on the wavelength. Form factors are independent of wavelength and are solely a function of geometry, therefore, need not be recalculated if the surface reflectivity or illumination changes. Equation (6) can be solved using the Gauss-Seidel method giving radiation for each area. Tabs can then be calculated from any point of view using conventional visible surface algorithm. Instead of using the surface shading, we can calculate the radiation peak of radiation spots that we can use interpolation shading.
Cohen and Greenberg proposed the following method for the distribution of intensities of emission peaks. If the point is internal to the surface, he is assigned the average radiation from the radiation spots, which are divided on this point. If the point on the edge, then find the nearest internal point v. Top marginal radiation when averaged with BV should be the average radiation spots, sharing the top edge.
Consider the flats Fig. 2 . Radiation to the internal edge e B e =(B 1 +B 2 +B 3 +B 4 )/4. Radiation to the top edge b is calculated by finding the nearest internal peak e taking into account that b is the shared areas and a second Therefore, the calculation will use the following definition (B b +B e )/2=(B 1 +B 2 )/2. The solution to get Bb is B b =B 1 +B 2 -B e . Internal peak closest to the peak and the peak is also ea very top and the first part of the area Therefore, since (B+B e )/2=B 1 , we get for B=2B 1 -B e . Radiation for other peaks are calculated similarly (Cohen et al., 1985) .
The first radiation method was used by Goral (Goral et al., 1984) , who used the contour integrals to calculate the form factor for the environment without absorbed convex surfaces.
In the picture (see Fig. 3 ) you can see the effects of "color bleeding", caused by diffuse reflection between adjacent surfaces, visible in the model in image rendering. Diffuse surface impurities are colors that are reflected by other diffuse surfaces. To become a partial radiological methods, they had to 
Form-factor Calculation
To find the form factor we must find the fractional contribution that a single patch makes upon another patch. This term is purely geometric, related only to the size, orientation, distance and visibility between the two patches. The basic geometry for form factor calculation is shown in Fig. 4 . If we look at Fig. 5 we see that the area A is related to the projected area, A p , by A p =A.cos q , and the contribution of a projected area A p is related to the solid angle by The expression relating the contribution from one infinitesimal area to another is:
The contribution from an infinitesimal area to a finite area is found by integrating over the receiving area:
. cos .cos . 
where ln(r) is the intensity for a particular wavelength. One limitation of this algorithm is that it doesn't take into account the visibility between one patch and another, another is that it is extremely expensive computationally. Baum (Baum et al., 1990) also use an analytical approach to find form factors. They integrate the outer integral numerically, while integrating the inner integral analytically by converting it into a contour integral. They then calculate the contour integral by piecewise summation, from Fig. 6 .
where: G i is the set of edges in surface i, N j is the surface normal for the differential surface j, C g is a vector with magnitude equal to the angle gamma illustrated in Fig. 4 and direction given by the cross product of vectors R g and R g+1 .
Baum use this approach when evaluation by the more efficient hemi-cube method of evaluation described in the following sub-section is geometrically inappropriate for form factor evaluation. They also incorporate an extra term to account for the visibility between surfaces (Baum et al., 1990). 
Hemi-cube evaluation
The hemi-cube approach for evaluating form factors was introduced by Cohen (Cohen et al., 1985) . It is motivated by examining the geometry in Nusselt's Analog shown in Fig. 7 . First, a patch is projected onto the hemisphere surrounding a patch. This projection accounts for the cosine of the angle between the normal of the projected patch and the hemisphere as well as one 1/ r term. This projected patch is now projected onto the base of the hemisphere accounting for another 1/r and cosine term. The area at the base is equivalent to the form fac-tor. Many areas are identical to the projected area on the hemisphere, and several of these lend themselves to calculation in a more straightforward fashion. see Fig. 8 .
Instead of projecting the environment onto a hemisphere, a cube is placed with the receiving patch at the center (see Fig. 9 ) and each surface of the cube is divided into a set number of pixels. The contribution of each pixel on the cube's surface to the form factor value can be recalculated since it is only dependent on the pixel location and orientation. The environment is then projected onto the faces of the cube (and half faces). Object visibility can be determined by using simple z-buffer techniques. After determining which patch is visible at each pixel on the hemi-cube, the sum of all the delta form-factors for each pixel occupied by that patch determines the overall form-factor from the patch at the center of the cube. Two primary problems exist with the hemi-cube formulation (Fig.10) 
Raytracing for finding Form Factors
Using ray tracing to find form factors has a number of attractions. First, since ray tracing can be done adaptively and stochastically, many of the aliasing problems in hemicubes can be overcome. Second, raytracing can handle a wide variety of geometries so that the objects which act as the "masks" need not be discretized into patches and the original geometries for the objects may be used. Although raytracing is not easily implemented in silicon, a number of acceleration techniques have been found for raytracing and in fact, for complicated scenes, algorithms have been found that actually perform better than the software z-buffers (Fujimoto et al., 1986). Finally, ray tracing techniques can play an important role for the inclusion of specular effects. Sillion used a hybrid approach between hemicubes and ray tracing by placing a plane close to a receiving patch and sampling a rectangular grid on that plane centered about the patch (Fig. 11) . Some light is lost beyond the edges of the rectangular grid, but that amount can be made arbitrarily small by adjusting the distance of the plane from the patch. The grid is divided up into uneven elements (called proxels -projection elements) based on each elements contribution to the form factor and visibility is calculated by Warnock's algorithm. Once the patch visibility is calculated from each window, the contribution number of proxels is summed and the form factor is calculated. Raytracing is then used on the corners of the window to verify that it has been subdivided properly, and for the generation of extended form factors (Silion et al., 1989) .
One straightforward approach in using raytracing (actually ray casting since only object visibility information is used), is to sample the hemisphere around a patch uniformly in all directions. However doing so wastes effort by sampling areas that do not contribute a great deal. Directions close to the normal will have a large effect while those at the periphery a smaller effect. Malley uses this method by jittering a number of samples in a distribution about the normal.
Another way of using ray tracing for form factor calculation was used by Wallace in (Wallace et al., 1989) . Here, instead of computing the entire environments contribution to a single patch, the computation is turned around and the contribution of a single patch to every differential area in the environment is found. Essentially a patch is divided into a number of smaller regions ΔA's and each region is sampled by a ray from some point in the environment. In other words, radiosity equation is discretized and calculated for each subregion: 
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This however still does not overcome the problem when ΔA is large relative to r 2 . To do so, one can discrete the environment into ever smaller patches, or treat the ΔA's as finite areas and use an analytical expression between a differential area and a finite area to sum the form factors (Fig. 12) . If each ΔA is considered to be a small disk of area A 2 the form factor from a differential area to a directly opposing disk of area A 2 is: 
Aplication Outputs
Currently, the development of computer graphics software products exist to enable a comprehensive design and calculation of parameters of lighting systems, which would reflect light effects that arise in artificial and day lighting.
The computer programs will be able to calculate and visualize the daylight, lighting scenes, plan the color and intensity of the lights, position on the project the emergency lighting, with the right legal number of luminaires, prepare photo realistic visualizations of light planning. The furniture, surfaces and luminaires can be placed simple dragging and dropping elements from the provided libraries. For a better realism, the programs can use different textures and furniture, and it uses an integrated ray tracing or radiosity module.
Computer graphics is the field of visual computing, where one utilizes computers both to generate visual images synthetically and to integrate or alter visual and spatial information sampled from the real world. The computer visualization, which goal is to see the photo, is often described in detail of the model and simulates the propagation of light in space. Modern visualization programs can reproduce the brightness, color and surface structure of the complex three-dimensional space rather realistic, since in the calculations include inter reflection of light between surfaces in space and in many optical effects arising in the day, an artificial joint or lighting.
In consequence, the market appeared to be several light-technical programs with different purposes and uses. In principle, computer programs can be divided into two basic groups (Smola et For purposes of this contribution to the possibilities of simulation outputs in the DIALux 4.7 (Fig.13) . This simulation program offers the following options selected lighting system and various options for presentation of results as graph values, isolines maps, light maps -colour scale, false colour rendering, summary tables of lighting respectively brightness, three-dimensional model lighting respectively, brightness economic evaluation of the lighting project in terms of energy consumption, visualization of sunshine and so on (Kevická, 2009).
Fig. 14 shows isoline maps, which display equal values of illuminance measured in the vicinity of a luminaire. With DIALux the user has the option to display the 3D rendering in a false colour rendering presentation (Fig.15) . The presentation of illuminance and luminance with freely scalable value ranges and definable colour gradients is now available. On the Fig. 16 is 3D Light distribution curve, (LDC). This function is useful to check the correct placement of luminaires with asymmetrical distribution. Figure 17 shows layout of false colour rendering and detail of light distribution curve.
Conclusion
In terms of quantity of information a person registers on the job 80% to 95% of all the information visually. Primary role in creating the work environment becomes so ensure optimal conditions of vision and ensure a safe working environment. Visibility must therefore be seen as a precondition for the realization of high quality, safe and reliable operation work. This issue is necessary to pay close attention. Just when dealing with light-technical projects is a useful visualization tool lighting parameters using realistic lighting display parameters.
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